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The Distribution of Gaseous Matter* 

Throughout Interstellar or Cosrnic Space 

IT has been supposed for a long time that the space 
that separates us from the sun is a desolate void not 
containing any air or other known substances of a gase
ous like nature, excevt the mythical something or hypo
thetical medium called the ether, by means of which 
energy is transmitted in form of undulations through 
space_ In a similar manner it has been supposed for a 
long time that this same immensity of space is at abso
lute zero temperature, having so been affirmed with an 
evident assurance of certainty and supported by a 
plausible display of mathematical calculations_ The 
first supposition has just been successfully assailed by 
a few eminent scientists and there appears to be a 
gradual natural philosophical regression with respect 

,
to 

this conception which was firmly believed until recently, 
The seeolHl slll'PositioOIl, however, that of the assumed' 
absolute zero temperature of space, has not been cour
ageously attackpd by men of science. It still flourishes 
in scientific worl{s as a pet, traditional, scientific fiction. 
ANCIEl'fl' AND MO])EHN VIEWS OF OUR ATMOSPHERE AND 

By Theodore William Schaeffer, M. D. 

our cosmic svace were filled exdusively with the uni
versal ether we should not antiCipate any perceptible 
resistance offered to the movements of the earth. In
hiuitory effects, however, have ueeu uoticed ill the 

movements of swarms of fine particles of cosmic mat
ter out of which certain cometary forms are composed. 
'l'his resistance has been clearly proven to be the case 
in a striking resistance with Encke's comet. There is 
a constant presence of material elements of a coarser 
kind existing in the space surrounding the sun between 
the planetary paths. In short, it can now be maintained 
with great certainty that the space of. our planetary 
system is not only filled with the ideal medium called 
the ether, but also with small and very minute ele
mentary masses of a solid or gaseous nature, and, 
furthermore, probably a part of these material elements 
describe a planetary movement around the sun, whereby 
the resisting action of this part that fills the space 
against the movements of the planets is naturally 
diminished. On the other hand, another part of the 

HEAVENLY SPACE. material elements, essentially under the influence of 
In antiquity, when it was assumed that the earth the power of the attraction of the sun, attracted by the 

stood still in the center of the world, the ancients con- latter from their cometary paths of the outer planetary 
cerned themselves but little about the limits of the space, wander through our system and at the same 
t.errestrial atmosphere. The region of the clouds, light- time cross the paths of different planets, and finally 
uing and meteors was considered the upper boundary penetrate very often their very atmosphere as well as 
'if the atmosphere. the atmosphere of our earth. 

Anaximenes of Milet and Diogenes of Apollonia, who It is evident that in such a manner cosmic matter, 
lived in the 5th century B. C.; placed the primordial of a solid nature, containing occluded gaseous matter, 
matter of all things in the air. A distinction was made enters our atmosphere with great velocity and often in 
even in antiquity between the air and the ether (Aris- a state of incandescence. The whole problem of the 
toteles). During those times it was not perfectly clear conditions of the highest strata of the atmosphere 
whether the ether' possessed the all-penetrating impor- becomes indeed important if we conceive of a space 
tnnce that is given to it to-day in our physical theories filled with cosmic dust gaseous and ultra gaseous mat
or whether the ether, unlike the air, was to be con- t('r. It is inde('d conceivable that traces of counter 
sidered the essential material medium filling the heav- actions occur in the highest strata of the air, where 
enly space beyond the highest strata of the air. This very complicated and peculiar movements must obtain 
uncertainty, however, of the limitations of the atmos- We refer to the illuminated trail of meteors or shooting 
phere vanished as soon as a rotary movement of the stars, luminous clouds, etc., that leave a lighted path 
earth and subsequently a revolution around the sun along their passage. 'l'o all these phenomena we have 
became known. first of all no other choice than the assumption of 

According to the nebular hypothesis of Kant and counter actions of a cosmically filled space through 
Laplace the whole interstellar or cosmic space was which the earth, in its path around the sun, is moving 
originally filled with gaseous matter, including air. with the enormous velocity of 30,000 meters per second.' 
THE HITHERTO I'HEVAILlNG IDEAS OF THE HE IGHT OF THE Arrhenius' has calculated the amount of matter that 

ATMOSPHERE OF THE EARTH AND THE MATERIAL falls upon the earth from cosmic space to be about 200 
CONDITIONS OF THE COSM IC SPACE. tons a year. The action of this dust is, nevertheless, 

The atmospheric envelope surrounds the solid body of considerable on account of its fine attenuation and 
the earth in the form of a hollow spheroid. Its height it should constitute a far larger amount in the higher 
has been calculated from the instant that meteors flash, strata of the air than is furnished by the downfall of 
and after the disappearance of the blue color of the sky 
when twilight is approaching and after other signs, to 
be approximately from 200 to 250 kilometers. Of course, 
these figures are only of relative value and for the time 
being. But beyond and further into space rarefied gases 
fill the space between the planets and the sun: gases 
which we have designated in anthithesis to the atmos
phere of the earth as the atmosphere of the heavens and 
which are clearly to be differentiated from the ether, 
that assumed medium, which is supposed to fill all 
intermolecular space of ponderable matter and which 
transmits the electrical, heat and light phenomena. 
While the �\tmosphere of the earth still participates in 
the movement;; of the earth, there are other and more 
distant strata of the air that no longer or not so com
pletely take part in the rotation of the earth, i. e., 
remaining relatively quiescent, but are, nevertheless, 
carried along in the moments of the earth around the 
�un and then further on as the earth, including the 
whole planetary system, wanders through the world of 
space. 

A numerical limit between the heavenly atmosphere 
and the atmosphere of the earth has not been esti
mated, says Supan,' but from the observations of the 
"silvery clouds" (Jesse's night clouds) we know that 
already at a height of 82 kilometers the strata of air 
are no longer in full dependence on the rotation of the 
earth. 

}l'rom certain perturbations or so-ocalled movements 
of resistance observed in cometary formations in the 
Inner space which is in proximity to the sun, we infer 
the presence of ponderous cosmic matter, gaseous and 
ultra gaseous elements, besides the universal ether. If 

• Popu7ar Astronomy. 

'Grundzuge der Phllsisohen JiJrdl(jtnde von Alexander f1llpnll, 

Ifl08. p. 50. 

meteors or falling stars. These particles of matter 
carry off gases from the sun which are capable of con
densing on their surface which existed originally in the 
chromosphere and corona of the sun. Particles of dust 
take up the rays of the sun and give their heat to the 
individual molecules with which they collide. Ionized 
gases possess the remarkable property of condensing 
vapors. 'Vilson has shown that the negative ions pos
sess this property to a higher degree than the positive 
ions (by condensation of watery vapor). If, therefore, 
vapors in the Viduity of the sun, which become cooled, 
and condensed, the formed drops of water will be pre
cipitated at first upon the negative ions. When the 
vapors are driven away by "radiation pressure" (Ar
rhenius) or fall down in consequence of gravity, like the 
rain-drops in the atmosphere' of the earth, they there
fore carry the charge of negative electricity, while the 
corresponding positive electricity remains in the gas 
(respectively the air). In this way the negative and 

positive charges are separated from one another and 
electrical charges may be the result if sufficiently large 
quantities of electricity are separated from one another. 
In consequence of these discharges which pass through 
the gases the latter become luminous, although their 
temperature may be apparently very low. It is prob
ably worth mentioning that the strongest spectral line 
of the Northern Light (Aurora Borealis) has been 
found to belong to the noble gas krypton. As this gas 
occurs but in minute traces in the atmosphere, it is not 
improbable that it is carried with the solar dust ( oc
cluded) and that its spectrum, th('refore, appears on its 
electrical discharge. Recent investigations mal,e it 

'Von der JiJrdatmasphiire zum TTimmo7sraum. VOll I'rof,'s

Ror Dr. Wilhelm Foerster, 1!l06. pp, 9-24, 

'Da,� Werden der Welten. Von Rvante ArrllPniuR. 1907. pp. 

4-189. 
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pmlmllk ilia!. the noule gas('� discol'Cl'ed by Ramsay, 
whidl arc �illlilar to argoll, lWOll and XCllUn, aud which 
Jm I'e not yet UCClI SCliaI'a ted frolll the nitrogen spectrulll, 
likewise take part in the forllla tion of the spectrulll of 
the Northern Light. Krypton,' found in the infinites
imal jH'O]lot'1 iOIl of 1 to 20 millions, glimmers in the 
Surtlwl'll Light. Of svedal imllortance is neoll'S trans
mission for electrical light. Air requires 1,000 volts, 
lJeon requires but 13 volts. The blue color is ausent in 
the spectrulU of neon, its coloring being somewhat red. 
ludeel1, some very intercsting experimental researches 
of Birkeland, published in the SCIENTIFIC AMERICAN 
SUPPLEMENT, July 5 and 12, 1913, on the Aurora Bo
realis, render it probable that the phenolllena it; due 
to corpuscular radiation procccding from the sun to 
earth. Among other things, gases call be ionized by 
being charged with IWntgen rays, cathode rays or ultra 
violet light as well as ueing strongly heated. As the 
rays of the sun contain much ultra violet light, it is 
undoubted that the masses of gas in the viCinity of the 
sun (perchance in the case of comets that come near 
the sun) are partially ionized and contain positive as 
well as negative electridty. 
GASES ARE CONTINUALLY . J,EAVING THE ATlvIOSPIIEltE OF 

THE EARTH AS WELL AS OTHEH CELESTIAL nODIEs 

AND ESCAPE INTO THE GREAT COSMIC SPACE. 
The ldnetic theory of gases gives a simple explana

tion for a numuer of highly interesting observations 
which concern the gaseous atmosphere of the heavenly 
uodies. 'l'he hypothesis evolved uy the eminent Dublin 
scientist, Dr. Johnstone Stoney,' contains a considera
Ille element of truth. It is simply this: Gases are con
tinually leaYing our atmosphere, owing to the intrinsic 
rate of motion of their molecules. }l'or example, when 
a molecule of hydrogen arrives a t the confines of our 
atmosphere it lllay escape, provided its rate of motion 
is sllfiidently raphl. And it may be proven that some 
molecules of hydrogen possess snfiicient velocity to 
carry them ueyond the Hllhere of the earth's attraction. 
If given ample time, all molecules of hydrogen would 
ultillla tely fly off and would find a home when they 
reached a uody of sutlicient mass, and, therefore, of 
adequate attractive force to retain them permanently. 
The sun is such a body; and it has been abundantly 
proven that free hydrogen exists in quantity in the 
solar atmosphere.· The chief objections to Stoney's 
deductions have been logically removed. Among the 
gases hydrogen and after this helium and other noble 
gases, including those of an ultra gaseous nature, play 
the chief role. Some of these' gases occur, though in 
small quantities, in the atmosphere of the earth, others 
occur in nebulous masses and larger celestial bodies. As 
far as hydrogen is concerned, Sieveking and Mitchell 
maintain that it is not generated in the atmosphere of 
the earth. From the ldnetic theory of gases the infer· 
ence is drawn that isolated molecules of gas must eon
stantly leave the atmosphere of planets, as soon as their 
velocity should accidentally become so great that they 
overcome their attraction. Stoney has drawn attention 
to the fact that a body that is moving upward from the 
earth with a velocity of 11.2 kilometers per secolld 
would no longer be held back by the gravitational force' 
of the earth, but would fly off into infinity, apart from 
the cOllsideration of the attraction of the sun. Accord
ing to the laws of probability there mnst be some also 
among the molecules of a gas that have attained the 
necessary velOcity, and, l'orn'ersely, t hpre are some 
whkh are not sufficiently Hwift, to abandon even the 
smallest heavenly body. No pIn net can (in empty 
space) posHess theoretically an absolute permanent at
mosphere, and none ean Iwyp lost it completely. When 
the number of molecules with snfficient momentum has 
become very small, then the atmosphere ean be actually 
eonsidered as nearly permanent. For those gases that 
have a low specific gravity and therefore a greate" 
a\'erage velocity (the density of oxygen 0 is HI to 
hydrogpn H, the average distance of the path of the 
molecule H is therefore four times greater) the prob
ability is greater, that single molecules attain acci
dentally the extraordinary speed that is essential for 

'Erdmagnetismus, JiJrdstrom und l'ol",./icTtf, Von Dr. A. 
Nippoldt, .Tr, 1903, p, 120. 

'.Johnstone Stoney, A strophJ!sical ,Journal, 7. 25 (11"\»;): 
!l. 1 (18\)9); 11. 251-357 (1900); Natllrc, 61. nHl (lRD9). 

'The Gases of the Atmosphere, the History of th eir Dis 
co very, by Sir William Ramsay, K. C. B., F. R. 1'1 . . 1905, pp 
265, 266. 
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abandoning the atmosphere. Of this kind of gases 
more escape than from the denser ones. This process 
will remove in the course of time all gases from the 
atmosphere of planets of definite mass and force of 
attraction, whose density is below a certain limit. 'l'he 
velocity that is essential to leave the earth must be 
5 times greater than the one necessary to leave the 
moon, as the potential of the earth is 25 times greater 
than that of the moon. l!'or this reason the moon can 
possess but a barely perceptible atmosphere, as even 
the lightest gases, like hydrogen and helium, have 
wholly or nearly wholly escaped from the atmosphere 
of the earth.' The often repeated contention, so ably 
advanced by l!'riedel, E'oerster, Birkeland and others, 
that the interstellar space is supposed to be filled with 
fine cosmic dust, representing Illany elements, seems, 
therefore, to be of far reaching importance. Birkeland, 
however, believes that the interstellar space is air less. 
That originally corpuscular matter in the form of sup
posed electrons, possessing great penetrative and accu· 
mulative powers, should have for ages filled cosmic 
space, is, indeed, not a new idea. Theoretically, Foer· 
ster, Stoney, Friedel' and others have for a number of 
years advanced this supposition. Birkeland, starting 
with experimental analogues, has studied practically 
the action of electrical discharges in "vacuum cham
bers," which he compares with cosmic phenomena like 
the zodiacal Ifght, etc., which seems to be of great im
portance in understanding solar phenomena and the 
evolution of all celestial bodies of the universe. 

From these different points of departure of the re
flection of the limitation of the atmosphere of the 
earth we logically come to the conclusion that there is 
actually no real limit of our atmosphere and that 
beyond the atmosphere cosmic space must be filled with 
gases which are exceedingly rarified. 

The Position of the Abundant Elements 
in the Periodic System* 

By John Waddell, B.8.c., (Lond)., D.Se., (Edin). 
IE we consider the groups of the elements as they are 

gi ven in tile periodic classification there seems to be a 

relationship that can scarcely be accidental between the 
atomic weights of the elements and the quantity in the 
earth's crust. 

Lithium, though widespread, is small in quantity, 
sodium is far more plentiful, the amount of potassium, 
too, is considerable, while there is little rubidium and 
still less clesium. Similarly there is the gradation from 
little beryllium to much magnesium, less zinc, less cad
mium, and again less mercury. 

In the third group the same relationships hold be
tween boron, aluminum, and gallium, while the higher 
members of the group are so rare that it is difficulty to 
determine their order. In the fourth group silicon far 
exceeds carbon, titanium is much less abundant, and 
zirconium is rare. 

Though there is much nitrogen in the atmosphere it is 
overbalanced by the phosphorus in the lithosphere, while 
arsenic, antimony, and bhmlUth are found in lessening 
quantities. Chlorine is more abundant than fiourinc 
on the one hand and than bromide and iodine on the 
other, the last mentioned being least in quantity. 

E'or the most part the elements in what is commonly 
called the typical series of the periodic tn ble are most 
abundant, there being two exceptions, one unimportant, 
the other very conspicuous. 

There are two members in the group of inert gase;, 
with lower atomic weight than argon, which is by far 
the most abundant of the group. Argon, however, 
might almost as logically be placed at the end of the 
typical series as at the bcginning of the next. Oxygen, 
though in the series of less atomic weights than the 
typical series, is not only far more abundant than sul
phur, which is in the same group of the typical ele· 
ments, but nearly equals all other elements put together. 
Sulphur, selenium, and tellurium follow the general 
rule. 

(Note.-After I had written the above I found that 
Prof. F. W. Clarke, in "'1'he Data of Geochemistry," has 
given a number of the facts but in a somewhat different 
form, and contents himself with the statement of fact). 

There are various lines of argument that point to 
the existence of an element with an atomic weight be·· 
tween hydrogen and helium. It has been suggested 
that it is analogous to the halogens, but I am not aware 
of any argument for placing it in that group rather 
than with oxygen. If it belongs to the oxygen group it 
may well be much more active, the difference between 
it and oxygen being greater than between flourine and 
chlorine. In this case its affinity may readily be con-

'Lehrbuoh der Meteorologie von Dr. Julius Hann, 1906, 

pp. 2, 3. 
'Johann Friedel, Peter.mann'8 Mittheilungen, lUOG, p. 43. 

'The Ch�miolil News, 

ceived to be such that not only has it never been iso
lated but it has not even been suspected, and it is quite 
possible that compounds of this element with some other 
have been considered as elementary. This is not with
out precedent, for an oxide of vanadium was at first 
thought to be the element, and for a number of years 
the oxide UrO, was considered to be the metal, and what 
is ol'llinarily called uraniuill nitrate is really the nitrate 
of this oxide. Now, as uranium, which is in Group 
VI., combines with oxygen in such a IWUlller as to form 
a compound which was mistaken for an element, may 
it not be that what is called tellurium is really a com
pound of an element with an unknown eieHlPllt that 
may be called suboxygen or hypoxygen? It is noticeable 
that the difference in atomic weight between antimony 
and telluriulll is illore than seven units, whereas the 
difference between arsenic and selenium is only about 
four units, and for the most part the difference i 11 

atomic weight between the members of the fifth and 
sixth groups is only one or two units. 

We have, then, two facts to account for-first, the 
comparatively slllull quantity of elements of high atomic 
weight, and secondly, the small quantity of elements of 
the lOwest !ltomic weight. With the exception of oxy
gen no element with an atomic weight less than sodium 
exists to the extent of 1 per cent, and if hydrogen is 

omitted all these elements put together do not reach 0.20 
per cent, while sodium, magnesium, aluminum, and sili
con combined amount to nearly 38 per cent. 

It is almost impossible in this connection not to take 
into consideration the knowledge we have recentl.v ac
[Juire(l regarding the three elements with the highest 
atomic weights-uranium, thorium, and radium. These 
are known to be disintegrating, uranium and thorium 
slowly, radium comparatively rapidly. Thorium and 
uranium were known for many years without there be
ing the least suspicion that they were not perfectly 
stable, and the discovery of their disintegration may be 
considered almost Iwcidental. 'Ve are able to detect 
their disintegration by its effect npon an electroscope 
for instance. Probably few of the elements except those 
only known by their radio-activity disintegrate in this 
way, but the disintegration may none the less exist. A 
num!Jer of elements were detected by the spectroscopp 
which might otherwise have continued to elude us; our 
only test for the existence of a still greater number is 
their radio-activity, and it is quite possible that with 
other means at our disposal we might be able on the 
one hand to discover new elements, or on the other 
hand to show that elements now regarded as stable 
are in reality unstable. In this case there would be a 
gradual disappearance of elements of high atomic 
weight, while the elements of low atomic weight would 
increase in quantity. 

Why, then, do we have only a small quantity of the 
elements of lowest atomic weight? The answer seems 
natural-that the disintegration has not gone on long 
enough or far enough. There has so far not been much 
accumulation of the elements of lowest atomic weight. 
In some of the heavenly bodies the disintegration may 
have gone farther than on the earth. In the sun even 
the spectroscope does not show the presence of uranium, 
or thorium, or radium, though helium, which is one 
product of disintegration of all these elements, is pres
ent. The gaseous stars give the spectrum of hydrogen 
and of helium, while few of the other elements are to 
he detected. It is generally considered that these are 
the hottest stars and that they are at an earlier stage 
of development than the sun. Some of the nebulce give 
lines in the spectrum unknown in the sun, which are at
tributed to an element to which the name nebulium has 
heen given. The atomic weight of this element may 
he evpn lower than that of hydrogen. 

If the gaseous stars and the nebulle are the result of 
disintegration of elements of high atomic weight they 
would belong to the late stages of development rather 
than to the early. Thcmgh this is different from the 
view usually held, is it not quite as reasonable that 
these hot gases are produced by the energy of disin· 
tegration as that matter on its first appearance should 
he at an exceedingly high temperature? So long as we 
know of no sources of heat except those dependent on 
masses or molecules coming together, it was natural 
to conceive of the radiated heat being compensated by 
contra ction of the body or by chemical action, but now 
that we have discovered that radium by disintegration 
produces several million times as much heat as the 
same weight of oxygen and hydrogen by their combina
tion, the high temperature may be Rccounted for with
out the assumption that the gases were originally ex
cessively hot. 

Why is it that oxygen is in �mch large Quantity? 
Again we tnrn to the radio-active elements. These all 
seem to end with lead, so that there is lead derived 
from uranium and lead derIved from thorium, as well 
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as lead which appears to be without radio-active origin. 
All these different leads are alike in' chemical proper
ties and in spectrum, though there appears to be a dif
ference in atomic weight. So it may be that oxygen 
is the end or the apparent end of the disintegration of 
a large number of elements, its change, if it does 
change, being very slow. The fact that, so far as we 
know, oxygen wherever obtained has the same atomic 
weight is a difficulty, but possibly not an insurmount· 
able. one. '1'he process by which oxygen is produced 
from one element may be different from that by which 

, it is produced from another, and the end product may 
be exactly the same instead of being, as in the case of 
radio-active elements, simply isotopic. 

French Academy Prizes 
'l'm, l!'rench Academy of Science distributed the fol

lowing annual prizes for this year. As concerns the 
Bonaparte Endowment, the amount to be a warded for 
the present year was 20,500 francs, and after examin
ing thirteen demands, the committee awarded 8 sub
sidies: 4,000 francs to M. Ch. Alland for his work "Ex
ploration Made by Jeannel and Allaud"; 2,000 francs to 
1\1. Boudroit, "The Ants of l!'rance"; 2,500 francs to 
:\1. P. Lesage, "Vegetation of the l!'rench Coast"; 3,000 
frunes to the Touring Club, "Botanic Garden of Lau
teret," in the Alpine region; 3,000 francs to M. Sau 
vageau, "E'ecundation and Development of Laminare,;" ; 
2,UUO francs to M. Ed. Vigouroux, "Silicon and Metals" ; 
2,000 francs to Dr. Bayeaux, "Hypodermic Oxygena
tion"; 2,000 frulles to l!'ather Joseph Lais, of the Vati
can, for "Map of the Heavens." It should be stated 
that since the commencement, this Endowment haB 
awarded the sum of 400,000 francs for scientific work. 

'1'his year the Academy Prizes were as follows: 
Mathematics, Grand Prix. 'l'he Academy had proposed 
the following question: "Application of H. Poincare's 
Methods to the Integration of Differential Equations," 
but no papers were received on this subject. A prize 
of 2,000 francs was awarded to Prof. Noerlund, of the 
University of Lund, fol' his work upon linear equa
tions. Mechanics-'l'he Mont yon Prize of 700 francs 
was obtained by Prof. Merigeault of the Saint Iiltienne 
School of Mines, for his work, "'l'heory of E'ans and 
Centrifugal Pumps," and "Theory of Gas and Oil En
gines." M. L. Torres y Quevedo, member of the Madrid 
Academy of Science and an eminent theoriciaIl'and in
ventor, received the De Par ville Prize of 1500 francs 
for his calculating machine for solving algebraic equa
tions and for other inventions, one of which, a most in
teresting electric Chess Player, we had occasion to de
scribe in our columns. 

Geography-The Gay Prize of 1,500 francs wa� 
awarded to M. Henri Vallot, of the Alpine Club topo
graphic commission, for his topographic work in the 
J!'rench Alps in the Chamonix region. M. Eugene Pre· 
Yot, a prominent engineer of the Levelling Service, re
ceived the Binoux Prize of 2,000 fraI�cs. Mineralogy 
and Geology-The Victor Raulin Prize of 1,500 francs 
was obtained by Prof. Lapparent for the ensemble of 
his researches. Botally-M. J. Cardot and the late 
l!'. Renault secured the Desmazieres Prize of 1,600 
francs for their work entitled "Mosses of Madagascar." 
Anatomy and Zoology-Savigny Prize, 1,500 francs, M. 
Ed. Lamy, for his malacologic researches. Cuvier Prize-
1,500 francs, M. Ed. Chevreaux, for biologic explora
tions. Medicine and Surgery-Baron Larrey Prize, 750 
francs, Dr. Lasnet of the Colonial Troops, "Organiza
tion and Working of the Medical Service," with honor
able mention to Dr. 'l'onrllade, of the French army, 
"Verdun Field Hospital." History and Science Phil
osophy-Binoux Prize of 2,000 francs. One-half to 
J. Bensaude, a Portuguese scientist, "Nautical Astron
omy in Portugal at the Time of the Great Discoveries." 
'1'he remaining half of this prize fell to the late Prof. 
L. Couturat, of the College de France, for the ensemble 
of his work, including "Infinity in Mathematics,' "Al
gebra of Logic," etc. M. Doublet, of the Bordeaux Ob
servatory, received 500 francs for his researches. Gen
eral Prizes-Gegner Prize of 4,000 francs. The sum of 
2,000 francs fell to M. A. Claude, of the Bureau of Long
itudes, and 2,000 francs to Mlle. I. Ioteyko, formerly 
at the head of the Brussels University Laboratory. 
Wilde Prize-2,OOO francs, to M. Mansuy, an eminent 
palaeolltologist of the Indo-China geologic service, and 
2,000 francs to Dr. Garrigou, of Toulouse University. De 
Par ville Prize-1,OOO francs to M. A. Barbey, "Forest 
Entomology"; 500 francs to L. Raveneau, "Geogra-phic 
Bibliography"; 500 francs to M. D. Bellet, "Man and 
the Sea"; 500 francs to M. Montoriol, "'l'elegraphy in 
l!'rance." Houllevigue Prize-5,OOO francs, Prof. Bor
dage, of the Paris University, for the ensemble of hts 
work. The Jean-Reynaud Prize of 10,000 francs was 
awnrded to the late Henri Amagat, Member of the 
Academy, for his researches. 
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